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Cognitive Radio and DSA
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Self Aware Networks
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MAC: Medium Access Control

IBM Autonomic Network Challenge
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RRCM: Radio Resource Control & Management

Physical Layer
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Fine Structure Sensing and Control

100 MW GSM GPRS (Blue) .
25 kHz LMR Voice (1.2km Red)
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Machine Learning
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Sensor-Validated RF Modeling
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Intelligence In the Network

PLM, Amateur, others: 30-54 MHz ]

TV 2-6, RC: 54-88 MHz

Air traffic Control, Aero Nav: 108-138 MHz |

Fixed Mobile, Amateur, others:138-174 MHz |

TV 7-13:

Maritime Mobile, Amateur, others:
Fixed Mobile, Aero, others:

Amateur, Fixed, Mobile, Radiolocation,
TV 14-20:

TV 21-36:

TV 37-51:

TV 52-69:

Cell phone and SMR:

Unlicensed:

Paging, SMS, Fixed, BX Aux, and FMS:
IFF, TACAN, GPS, others: 960-1240 MHz |

Amateur:

Aero Radar, Miltary:
Space/Satellite, Fixed Mobile, Telemetry:
Mobile Satellite, GPS, Meteorologicial:
Fixed, Fixed Mobile:

PCS, Asyn, Iso:

TV Aux:

Common Carriers, Private, MDS:
Space Operation, Fixed:

Amateur, WCS, DARS:

Telemetry:

U-PCS, ISM (Unlicensed):

ITFS, MMDS:

Survelllance Radar:

® Shared Spectrum Company, 2005
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RF Space-time Dynamics
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Policy Statements from a
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Semantic Signal Processing

Source

(Tvpe or modify vour source code here)

Matlab v
A simple transmitter | %

Source Language:

Examples:

if (Signal arrival==1)
Signal Mod=Transmitter(Signal Bit):
end

function Signal Mod=Transmitter(Signal Bit)

Signal Code_Bit=Channel Coding(Signal Bit);

Signal Mod=Modulation(Signal Code_Bit);
end

Cognitive
LIthIStICS
' l?mu 5

F‘Iao;’

- — — —— —

HYath )

/ Achon

_--—':(:"' m l\_-"?_- o

Abstraction & Semantic Representation Infe_“‘““‘
Representation (Type or modify your XML code here) Engine &
Translation
[ XMLExamplel || XMLExample2 | Service
kPath name="main" > *

<Cause name="Signal_arrival==1" >
<Path name="{ Signal arrivalE1" =
<Place name="Tnput">
<Thing=Signal Bit</Thing=>
<Action™ mput </Action

Target
(Generated C/C++ or Matlab code here)

This is the C code generated from XML

void main() {

double Signal Bit;

Reverse Engineer Existing
Systems

double Signal Mod;
if (Signal_arrival==1) {

Signal Mod=f Signal_arrivalE 1(Signal_Bit):
H

—FECOOI TP = Lo

</Place>
<Place name="Input">
<Thing>Signal Bit</Thing>
<Action> input </Action>
</Place>

<Place name="Channel Coding">
cThmg>S1glal Bit</Thing>

A sl D LA

double f Signal arrivalEl{double Signal Bit) {
double Signal Mod;
Signal Mod=Transmitter(Signal Bit);
return(Signal Mod):

¥

double Transmitter(double Signal Bit) {
double Signal Code Bit;
double Signal Mod;

Affordable Transition to new RF Platforms

mal Code Bit=Channel Coding C(Signal Bit);
mnal Mod=Modulation C(Signal Code Bit):
nrn(Signal Mod);

TTHAE~S1gfal_ 00 _Bir= THHg>
<Action> output </Action>
</Place>
<Place name="Tnput">
<Thing>Signal Code_Bit</Thing>
<Action™ input </Action>
</Place>
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Conclusion

» Cognitive Radio > Dynamic Spectrum Access
— 3G/4G Wireless Internet of Things
— Network awareness of Things, People, Places
« Computational Intelligence
— Strengths in Machine Learning, |
— Weak In Semantics for Polic
— Affordable Re-Engineering is }
 Information Networks
— Holistic Systems Engineering Approaches Needed
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